The characteristics of 
Introduction
The timing capabilities of photomultipliers, based on high-gain microchannel plates for electron multiplication with proximity focusing of the input and collector stages, appear to be better than those of conventional multipliers. Also, sensitivity of the photomultiplier characteristics to ambient magnetic fields is significantly decreased by such a configuration.
As opposed to the conventional discrete dynode electron multiplier, a microchannel plate consists of a two dimensional array of very small diameter, short 3 ,uA and 1.5 piA respectively. Before measuring dark current, the light source was turned off and the photomultipliers were left in the dark for 24 hours. The dark current for the HR 350 and HR 400 was 0.65 x 10-9 A and 0.5 x 10-9 A respectively at the 1600 V microchannel plate voltage. Accuracy of this measurement is estimated to be t 5%. Fig. 3 shows the DC gain and dark current as a function of voltage for both the HR 350 and 400 photomultipliers.
Quantum Efficiency Measurements
Measurements of the quantum efficiency of the microchannel plate photomultipliers were made with the system shown in Fig. 2 . A calibrated 8850 with bialkali photocathode was used as the standard for comparison. The photocathode was masked to leave a 1.3-1.5 cm (photocathode diameter of HR 350-400) diameter area at the center and was placed in a marked position. The light source was adjusted to yield an output signal of 20 mV peak to peak across 1 megohm from the 8850 with 500 V between the photocathode and anode. 
Electron Transit Time Measurement
In a conventional 12 stage photomultiplier, the typical electron transit time is in the order of 30 -50 nsec. The close spacing of the microchannel photomultipliers yields a figure much less than this. Fig. 5 shows the system used for this measurement. A LED light pulser initiated the light pulse, and the electrical pulse used to drive the LED was utilized as the reference pulse. The electrical pulse was divided into two parts for calibration. An adjustable air line was used to bring the two pulses into coincidence on the oscilloscope, hence establishing zero time reference. The HR 350 and HR 400 photomultipliers were then put in place and the delays of the output signal were measured. After transit time corrections due to cable lenght etc., the final transit time was found to be 3.4 nsec and 3.5 nsec for prototype packaged HR 350 and HR 400 respectively with a possible error of t 0.2 nsec.
Single Photoelectron Pulse Response Figure 6A shows the block diagram of the system used to measure the single photoelectron pulse response of the HR 350 and HR 400 photomultipliers with a microchannel plate voltage of 1600 V. Before the single photoelectron pulse response measurement was made, the system risetime was measured and found to be 400 psec with a 28 psec risetime tunnel diode pulse generator as the signal source. Figure 6B shows Fig. 8 shows the spectrum of the single photoelectron time spread of the HR 350.
In Fig. 7 , electrical pulses wider than 200 psec were obtained from a Tektronix 110 pulse generator using cables to obtain electrical pulses of various widths. In extrapolating the curve in Fig. 9 (Fig. 13) 
Transverse Magnetic Field Measurements
In the region of interest to us, the photomultiplier characteristics are independent of VK and Vp in the operating range. On Fig. 14 photomultiplier. when operated in transverse magnetic field of 1.2 kGauss, indicated a partial damage of the photocathode and the microchannel plate. Further efforts will be necessary to determine causes of the magnetic field induced damage mechanism. 
